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We report llere what appears to be a non-monotonic behavior of the molecular structure of biphenyl in its condensed phases. Biphenyl has been reported to be non-planar in the gas phase [l-3] , in solution [I, 31 and in the melt [?I. However, X-ray crystallography [4] (room temperature) shows the mnlecule to be planar (D2,,) and the crystal centrosymmetric (Csh). We present below spectroscopic evidence for a co!irimc)m stncctural char~ge occurring in the crystal at low temperature, characterized by the molecule becomingnorlcentrosymmctric and implying the existence of a corresponding continuous phase transition. In the Raman spectrum six phonon bands are expected? as the biphenyl crystal at room temperature has two interchange equivalent molecules (site symmetry Ci) per primitive cell [4] . At 55°K ( fig. 1) pear reproducibly at 49,58 and 78 cm-l. These weak bands being in !he amalgamation limit [S, 61 must nlso be phones (or torsions). The possibility that they are phonon overtones and/or combination bands is ruled out on the following grounds: (i) overtones or combination hands being due to a multi-phonon process are espetted to grow in intensity as the temperature is increased, but we observe the reverse; (ii) the 49 cm-l peak is too low in energy to be accounted for as either an overtone or combination band of the observed phonon bands; (iii) in this molecular crystal, overtones and combinations are expected to have a two particle excitation character
[8] and should thus be broad compared to one-phonon peaks. This also is not observed.
In the intramolecular region the major Raman bands are again very similar at both high and low temperature ( fig. I ). Even the doublet at 740 cm-t, which we have established to be due to Davydov splitting (from our isotopic mixed crystal criterion [9] fig. 9 , where we see that the strongest new feature is . .
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Volume 24, number I discernible already at 65°K. We stress that a11 our data are completely reproducible and reversible with temperature cycling. In summary. we observe that as the crystal is cooled, the high temperature Ramun bands continue to retain their identity, Ilowever. in the low temperature range (I S-40°K): additional II~N~ bands grutlrro& emerge bolh in the phonon and intramolecular regions (bi. phenyl iii n crystal shows an ana:ogous behaviour [7] to biphenyl-11 1O). TICS suggests that at low temperature some sort ofslructural cllange of'rery mild character is taking place, for if a large change in tlIe crystal structure were occurring. it would be expected to significantly alter both the appearance of the phonon spectrum [ 101 and of the Davydov splitting.
Of the eight low temperature (I 5'K) Rllman bands so far described, the three appearing at 78: 13G and 188 cm-* correlate closely with rhe far-infrared peaks [7] as kT varies by a factor of three or more*. We stress here that the observed continuous change involves at least three external and five internal modes (as opposed to just a single degree of freedom). This seems-to us to be unprecedented.
The 2'K fluorescence spectrum of the isotopic mixed [7, 141 and cannot be explained by the room temperature crystal structure. Such a splitting would be consistent with our proposed non-centrosymmetric biphenyl structure, in that a pair of suc11 deformed biphenyl molecules can have two possible mutual orientations of slightly different ener,g. 
